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LESSON 8: WASTE MINIMIZATION

I ntroduction

Waste minimization concepts and techniques have been incorporated into the preceding
sections of this course. It isimportant to redlize that waste minimization is not a sand
donetopic. Wagte minimization is analogousto safety; that is, itisaway of thinking, a
way of doing business on a day-to-day basis, the way you choose to carry out your
job.

Pollution prevention is emerging as atop priority on environmental agendas throughout
the country. Congress and the Environmenta Protection Agency have recognized the
important leadership role which Federd agencies must play in the pollution prevention
arena. The Department of the Interior has made pollution prevention its number one
approach to waste management. Secretarial Order No. 3158 dated December 14,
1992 announced the Department's comprehensive approach to waste management.
You will find it in your notebook.

Higher treatment and disposa codts, not to mention fewer disposa options, are making
pollution prevention an economic necessity. In addition, there are the financid ligbilities
associated with disposd and releases of hazardous waste. Many organizations are
reding from the megnitude and cost of cleaning up wastes dready generated, including
wastes that were disposed of legdly usng best management practices at thetime. A
policy of prevention places the focus on reducing and eiminating waste at the source
rather than on end- of- pipe and end- of-stack treatment and disposal of wastes.

Pollution prevention and waste minimization involve

No. 1 fundamenta changesininditutiona culture. They require achangein attitude on the parts of

both management and employees. Moreover, pollution prevention and waste
minimization are vaue added efforts. They lead to improved productivity, efficiency and
effectiveness, and better cost and liability control within the organization.

CHEM CAL MANAGEMENT -- DRAFT 3/15/93 LESSON 8

Attachment 4



TIME/AIDS LESSON PLAN -- EXPANDED VERSION PAGE 2

Overhead One objective of this course is to persuade you to go

No. 2 back to your work places and take afresh look at what's being done and think about how you
can reduce waste. No one knows your job better than you do. No one knows where
and how to make improvements better than you do.

Background and Definitions.

In the Pollution Prevention Act of 1990, Congress declared that it is "the nationa policy
of the United States that pollution should be prevented or reduced at the source
whenever feasible; pollution that cannot be prevented should be recycled in an
environmentaly safe manner, whenever feasble; and disposd or other rdleases into the
environment should be employed only as alast resort and should be conducted in an
environmentdly safe manner.”

Overhead Pollution Prevention -- Is the use of processes,

No. 3 practices or products that reduce or eiminate the generation of pollutants and wastes or that
protect natural resources through conservation and more efficient use. Pollution
prevention is an umbrella concept; the god isto prevent pollution beforeit is created.
Waste minimization and conservation are two aspects of pollution prevention. It dso
encompasses the ideas of volume reduction (i.e., reducing total volume or quantity of
waste) and toxicity reduction (i.e., reducing toxicity of waste).

Overhead Weaste Minimization -- Means the reduction, to the extent

No. 4 feasble, of any solid or hazardous waste thet is generated or subsequently trested, stored or
disposed of. It consgsts of source reduction and recycling. Of the two approaches,
source reduction is usudly preferable to recycling from an environmenta perspective.

Overhead Source Reduction -- Is any activity that reduces or

No. 5 diminates the generation of waste at the source. Source reduction techniques include good
operating and housekeeping practices, technology changes such as process and
equipment modifications, and input materid changes such as product subgtitution.
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Examples of source reduction:

Operating practices

Work Planning and Sequencing -- Assessing the sze of ajob before mixing paint,
asphdt or concrete; and mixing just enough for the job at hand so that noneis left over
to become waste.

Input materia changes

Product Subgtitution -- Switching from solvent-based cleaners to water-based cleaners,
thus diminating a hazardous wadte.

Recyding -- A waste materid isrecyded if it is

No. 7 reused or reclamed. Recydling viareuseinvolvesthe return of awaste materia for use again.

Overhead
No. 8

Handout

Reclamation is the recovery of avauable materia from awaste stream or regeneration
of awaste.

Recyding examplesincdude

Reuse

Collecting used antifreeze and ail for reprocessng.
Reclamation

Recovering slver from rinsewater from film processing; the wastewater can then be
discharged to the sanitary sewer without additional pretreatment.

|mplementation

For waste minimization to be successful, it requires careful planning, creetive problem
solving, changesin attitude, sometimes capita invesment and, most important, aregl
commitment. Again, waste minimization is a value added effort.

The most logica way to beginisto fal back on some smple and common sense idess.
Post this goldenrod paper at your workstation to remind you of things you can do to
minimize wade.
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Product Subgtitution -- Subgtitute less toxic products where feasible.

Work with your procurement officer and vendors to find less toxic products.
The reduced cost of disposal and the reduced exposure of workersto atoxic
materid can judtify the change. Keep in mind, however, that sometimes you are
trading one hazard for another; and some substitutes may not be as effective as
the origina product. Try out substitute products before you make afirm
commitment to change.

If you have tried "environmentally friendly" products and have results to report
(good or bad), you are urged to share this information with others. To facilitate
information exchange, Mark Phillips of the Glenndlen Digtrict Office has agreed
to collect information and recommendations about the effectiveness of less toxic
subdgtitutes for chemical products used inthe BLM. You will find his address
and telephone number in your notebook. The information he collects will be
compiled and disseminated through informetion bulletins and program
workshops.

Product Streamlining -- Reduce to a minimum the number of different products used
(i.e, deaning fluids, cutting ails, &c.).

Streamlining mitigates shef-life problems and reduces the number of partidly
used containers to dispose of.

NOTE: Keepin mind that you should always use a product the way it is intended to be

used.

Purchasing Control -- Purchase only the amounts absolutely needed.

Frequently, supplies are bought based on minimizing initid purchase price
without congdering the "total cost” or "life cycle cost™ of usng the product. The
total or life cycle cost includes purchase price, labor cost, disposa cost, and
liability for mismanagement of the wadte.
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Buy in container sSzes appropriate to the actual use. It can be less expensive to
buy apint or quart container of a perishable materid than to purchase agdlon
or drum of that product at alower unit cost and later have to dispose of the
unused portion.

Materid Management -- Improve materid receiving, sorage and handling practices to
reduce damage and loss.

Many organizations do not put a high enough priority on shipping and receiving
operations. These areas are often understaffed and workers are often
undertrained. This area deserves more attention than it usualy gets.

Inspect incoming shipments for damage and refuse to accept any packages or
containersthat are not intact. Check the labels and materid safety data sheets
for handling and storage requirements.

Material Separation -- Separate incompatible products and hazardous from
nonhazardous materials.

Incompatible materids which come in contact contaminate each other and may
create safety hazards such asfire, explosion or disaster hazards.

Check the labels and materid safety data sheets for incompatibility informetion.

If ahazardous materid contaminates a nonhazardous materid, the resulting
mixture, if no longer auseful product, becomes a hazardous waste.

NOTE: "A strong reminder about the fata consegquences of mixing household cleaning
products. A 72-year-old woman in Oregon died of chlorine gas poisoning while
cleaning her bathtub, according to Medical Examiners and Coroners Alert Project. The
deadly gas was released when the woman used a combination of bleach, cleanser,
ammonia and drain clearer to clean the bathtub." The Washington Post, November 10,

1992.

Materid Rotation -- Rotate perishable materia from back to front of storage when new
material is received.
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! In order to prevent useful products from becoming wastes because their shelf-
life has expired, rotate old containers from the back of shelves to the front when
new materid isreceived.

! Keep in mind, however, that many products are good beyond their expiration
date. The Department of Defense requires a shdf-life of two years, and many
manufacturers date slamp their products for two years even though they will last
much longer. DOD routinely extends the useful life of the product, especidly
for non-critica functions.

Proper Storage -- Store at proper environmenta conditions.

! Many products degrade at environmenta extremes (i.e., heat, cold, humidity).
Others cregte fire, explosion or disaster hazards under certain environmenta
conditions.

! Check the labels and materid safety data sheets for storage requirements.

Housekeeping Practices -- Improve housekeeping and provide an organized and nest
work environment.

! Excessve waste often results from doppy housekeeping practices. Leaking
tanks, valves or pumps can cause sills requiring costly clean up and disposal of
wadtes. Poor cleaning of parts can reduce the useful life of equipment

! Key advantages of housekeeping changesisthat they usudly can be
implemented quickly, they require little if any capitd investment, and they are
likely to result in substantial reduction in wastes

Preventive Maintenance -- Maintain a srong preventive maintenance program.
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! Preventive maintenance has risen from being alowly regimen to akey program
in mogt organizations. It paysfor itsadf many times over in increased operationd
productivity, reduced downtime for corrective maintenance, and reduced costs
for raw materials and waste disposal. New technologies such as vibration
andyds, in which changes in vibration frequency indicate when equipment needs
maintenance, have given preventive maintenance a higher profile.

Work Planning -- Plan and sequence work to reduce leftover products and materials.

! Frequently, changes that result in waste reduction can result in productivity
improvements as well.

Waste Segregation -- Segregate and separate hazardous from nonhazardous wastes.

! Wastes that require specid treatment or disposal should be separated form
other wastes. Keep in mind that mixing a regulated hazardous wagte with a
nonhazardous waste renders the whole mixture legdly hazardous.

! Never alow one hazardous waste to contaminate another hazardous waste.
Besdes possible incompatibility problems, mixing makes it more difficult to
recycle or dispose of the waste.

Recyding -- Recover and reuse waste materids for the origind or some other purpose.

! It is often less expengive to recycle a chemicd than to pay for disposa cods.
Many communities and private companies provide recycling services.

Equipment and System Assessments -- Assess the necessity of using waste generating
equipment and systems, and look for dternatives, including diminating the activity or
contracting it out. (Similar to process evauation in the manufacturing sector.)

! Make a criticd evduation of the necessity and advisability of carrying out
particular activitiesin-house (e.g., vehicle maintenance, refueling). Istherea
way to do it better? What isthe potentia for unsafe acts or unsafe conditions?
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! Can these activities be diminated or contracted out? Often a contractor has a
Szable enough operation to achieve economies of scade through waste reduction
investments.

Cost Accountahility -- Assgn the total cost of carrying out an activity to that activity,
including the cost of using chemica products or hazardous materids and the cost of
disposing of spent product or hazardous waste.

! Making sure that managers and employees know the tota "true’ cost of carrying
out an activity will provide an incentive to look for aternatives and reduce
wastes.

! Consder dl the ancillary costs of purchasing and cleaning or disposing of
persond protective equipment such as gloves and goggles.

CHEM CAL MANAGEMENT -- DRAFT 3/15/93 LESSON 8

Attachment 4



[ Not ebook Materi al ]

LESSON 8: WASTE MINIMIZATION

I ntroduction.

Waste minimization concepts and techniques have been incorporated into the preceding sections of this
course. It isimportant to realize that waste minimization is not astand alone topic. Waste minimization
isandogousto safety; that is, it isaway of thinking, away of doing business on a day-to-day basis, the
way you choose to carry out your job.

Pollution prevention is emerging as atop priority on environmental agendas throughout the country.
Congress and the Environmenta Protection Agency have recognized the important leadership role
which Federa agencies must play in the pollution prevention arena. The Department of the Interior has
made pollution prevention its number one approach to waste management. Secretarid Order No. 3158
dated December 14, 1992 announced the Department's comprehensive approach to waste
management (Attachment 1).

Higher treatment and disposd costs, not to mention fewer digposal options, are making pollution
prevention an economic necessity. In addition, there are the financid liabilities associated with disposal
and releases of hazardous waste. Many organizations are reding from the magnitude and cost of
cleaning up wadtes dready generated, including wastes that were disposed of legaly using best
management practices at thetime. A policy of prevention places the focus on reducing and diminating
waste at the source rather than on end-of-pipe and end- of- stack treatment and disposal of wastes.

Pollution prevention and waste minimization involve fundamenta changesin inditutiona culture. They
require a change in attitude on the parts of both management and employees. Moreover, pollution
prevention and waste minimization are vaue added efforts. They lead to improved productivity,
efficiency and effectiveness;, and better cost and liability control within the organization.

One objective of this course isto persuade you to go back to your work places and take a fresh look at

what's being done and think about how you can reduce waste. No one knows your job better than you
do. No one knows where and how to make improvements better than you do.
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LESSON 8: WASTE MINIMIZATION

Background and Definitions.

In the Pollution Prevention Act of 1990, Congress declared thet it is "the national policy of the United
States that pollution should be prevented or reduced at the source whenever feasible; pollution that
cannot be prevented should be recycled in an environmentaly safe manner, whenever feasible, and
disposa or other releases into the environment should be employed only as alast resort and should be
conducted in an environmentdly safe manner.”

Pollution Prevention -- Is the use of processes, practices or products that reduce or iminate the
generation of pollutants and wastes or that protect natural resources through conservation and more
efficient use. Pollution prevention is an umbrella concept; the god isto prevent pollution beforeit is
crested. Waste minimization and conservation are two aspects of pollution prevention. It dso
encompasses the ideas of volume reduction (i.e., reducing total volume or quantity of waste) and toxicity
reduction (i.e., reducing toxicity of waste).

Waste Minimization -- Means the reduction, to the extent feasible, of any solid or hazardous waste that
is generated or subsequently treated, stored or disposed of. It consists of source reduction and
recycling. Of the two approaches, source reduction is usualy preferable to recycling from an
environmenta perspective.

Source Reduction -- Is any activity that reduces or diminates the generation of waste at the source.
Source reduction techniques include good operating and housekeeping practices, technology changes
such as process and equipment modifications, and input materia changes such as product subgtitution.

Examples of source reduction:

Operating practices

Work Planning and Sequencing -- Assessing the sSze of ajob before mixing paint, asphat or
concrete; and mixing just enough for the job at hand so that none is left over to become waste.

Page 2
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LESSON 8: WASTE MINIMIZATION

Input material changes

Product Subgtitution -- Switching from solvent-based cleaners to water-based cleaners, thus
eiminating a hazardous waste.

Recyding -- A waste materid isrecycled if it isreused or reclamed. Recycling viareuse involvesthe
return of awaste materia for use again. Reclamation is the recovery of avauable materia from awaste
stream or regeneration of awaste.
Recyding examplesindude

Reuse

Coallecting used antifreeze and oil for reprocessing.

Reclamation

Recovering slver from rinsewater from film processing; the wastewater can then be discharged

to the sanitary sewer without additiona pretreatment.

Implementation

For waste minimization to be successful, it requires careful planning, creetive problem solving, changes
in attitude, sometimes capita investment and, most important, ared commitment. Again, waste
minimization is avaue added effort.

The most logical way to beginisto fal back on some simple and common senseidess.

Product Subgtitution -- Subgtitute less toxic products where feasible.
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LESSON 8: WASTE MINIMIZATION

! Work with your procurement officer and vendorsto find less toxic products. The reduced cost
of digposal and the reduced exposure of workers to atoxic materia can justify the change.
Keep in mind, however, that sometimes you are trading one hazard for another; and some
substitutes may not be as effective asthe origina product. Try out substitute products before
you make a firm commitment to change.

! If you have tried "environmentaly friendly" products and have results to report (good or bad),
you are urged to share this information with others. To facilitate information exchange, Mark
Phillips of the Glenndlen Didtrict Office has agreed to collect information and recommendations
about the effectiveness of less toxic subgtitutes for chemical productsused inthe BLM. The
information he callects will be compiled and disseminated through information bulletins and
program workshops.

Send your results and recommendations regarding
"environmentally friendly" productsto:

Mark Phillips
Glennallen District Office
P.O. Box 147
Glennallen, Alaska 99588

Product Streamlining -- Reduce to a minimum the number of different products used (i.e,, cleaning
fluids, cutting ails, €tc.).

! Sreamlining mitigates shelf-life problems and reduces the number of partidly used containers to
dispose of.

NOTE: Keepin mind that you should always use a product the way it isintended to be used.

Purchasing Control -- Purchase only the amounts absolutely needed.
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LESSON 8: WASTE MINIMIZATION

! Frequently, supplies are bought based on minimizing initid purchase price without consdering
the "totd codt” or "life cycle cost” of usng the product. Thetota or life cycle cost includes
purchase price, labor cogt, disposa cost, and liability for mismanagement of the waste.

! Buy in container Szes gppropriate to the actua use. 1t can be less expensive to buy a pint or
quart container of a perishable materid than to purchase agalon or drum of that product & a
lower unit cost and later have to dispose of the unused portion.

Materid Management -- Improve materid receiving, storage and handling practices to reduce damage
and loss.

! Many organizations do not put a high enough priority on shipping and receiving operations.

These areas are often understaffed and workers are often undertrained. This area deserves
more atention than it usualy gets.

! Inspect incoming shipments for damage and refuse to accept any packages or containers that
are not intact. Check the labdls and materid safety data sheets for handling and storage
requirements.

Materid Separation -- Separate incompatible products and hazardous from nonhazardous materias.

! Incompatible materials which come in contact contaminate each other and may creste safety
hazards such asfire, explosion or disaster hazards.

! Check the labels and materia safety data sheets for incompatibility information.

! If a hazardous materid contaminates a nonhazardous materid, the resulting mixture, if no longer
auseful product, becomes a hazardous waste.
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LESSON 8 WASTE MINIMIZATION

NOTE: "A srong reminder about the fatd consegquences of mixing household deaning
products. A 72-year-old woman in Oregon died of chlorine gas poisoning while cleaning her
bathtub, according to Medical Examiners and Coroners Alert Project. The deadly gaswas
released when the woman used a combination of bleach, cleanser, anmoniaand drain cleaner
to clean the bathtub." The Washington Post, November 10, 1992.

Materid Rotation -- Rotate perishable materia from back to front of storage when new materid
isrecaived.

In order to prevent useful products from becoming wastes because their shelf-life has expired,
rotate old containers from the back of shelves to the front when new materid is received.

Keep in mind, however, that many products are good beyond their expiration date. The
Department of Defense requires a shdf-life of two years, and many manufacturers date stamp
their products for two years even though they will last much longer. The Department of Defense
routindy extends the useful life of the product, especidly for non-critica functions.

Proper Storage -- Store at proper environmenta conditions.

Many products degrade at environmental extremes (i.e., heat, cold, humidity). Others creste
fire, exploson or disaster hazards under certain environmenta conditions.

Check the labdls and materia safety data sheets for storage requirements.

Housekeeping Practices -- Improve housekeeping and provide an organized and neat work
environment.

Excessve waste often results from doppy housekeeping practices. Leaking tanks, valves or
pumps can cause spills requiring costly clean up and disposal of wastes. Poor cleaning of parts
can reduce the useful life of equipment

Page 6

CHEM CAL MANAGEMENT -- DRAFT 3/15/93 LESSON 8

Attachment 4



[ Not ebook Materi al ]

LESSON 8: WASTE MINIMIZATION

! Key advantages of housekeegping changesis that they usudly can be implemented quickly, they
require little if any capital investment, and they are likely to result in subgtantia reduction in
wastes.

Preventive Maintenance -- Maintain a srong preventive maintenance program.

! Preventive maintenance has risen from being alowly regimen to akey program in most
organizations. It paysfor itsef many times over in increased operationd productivity, reduced
downtime for corrective maintenance, and reduced costs for raw materials and waste disposal.
New technologies such as vibration andyss, in which changesin vibration frequency indicate
when equipment needs maintenance, have given preventive maintenance a higher profile.

Work Planning -- Plan and sequence work to reduce leftover products and materials.

! Frequently, changes that result in waste reduction can result in productivity improvements as
wall.

Waste Segregation -- Segregate and separate hazardous from nonhazardous wastes.
! Wastes that require specia trestment or disposal should be separated form other wastes. Keep
in mind that mixing a regulated hazardous waste with a nonhazardous waste renders the whole

mixture legaly hazardous.

! Never dlow one hazardous waste to contaminate another hazardous waste. Besides possible
incompatibility problems, mixing makes it more difficult to recycle or digpose of the waste.

Recyding -- Recover and reuse waste materids for the origind or some other purpose.
! It is often less expensive to recycle a chemica than to pay for disposa costs. Many

communities and private companies provide recycling services.

Page 7
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Equipment and System Assessments -- Assess the necessity of using waste generating equipment and
systems, and look for dterndtives, including eiminating the activity or contracting it out. (Similar to
process evauation in the manufacturing sector.)

! Make acritica evauation of the necessity and advisability of carrying out particular activitiesin-
house (e.g., vehicle maintenance, refuding). Isthereaway to do it better? What isthe
potentia for unsafe acts or unsafe conditions?

! Can these activities be eiminated or contracted out? Often a contractor has a sizable enough
operation to achieve economies of scale through waste reduction investments.

Cost Accountability -- Assgn the total cost of carrying out an activity to that activity, including the cost
of using chemica products or hazardous materials and the cost of disposing of spent product or
hazardous waste.

! Making sure that managers and employees know the total "true’ cost of carrying out an activity
will provide an incentive to look for aternatives and reduce wastes.

! Consder dl the ancillary costs of purchasing and cleaning or disposing of persona protective
equipment such as gloves and goggles.
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